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R factor = 0.061 ; wR factor = 0.156; data-to-parameter ratio = 18.4. 

The title molecule, C26H35N5O2S, displays a chair-shaped 
piperazine ring, as well as a planar triazole ring whose phenyl 
substituent is perpendicular to the mean plane of the five- 
membered ring [dihedral angle = 90.00 (13)°]. The methylene 
substituent on the piperazine ring occupies an equatorial site. 
Weak intermolecular C— H- ■ O hydrogen bonding is present 
in the crystal structure. The crystal studied was a non- 
merohedral twin, with a 33.9 (3)% minor component. 

Related literature 

For the synthesis and application of the title compound, see: 
El-Emam & Ibrahim (1991). For the separation of non- 
morohedrally twinned diffraction data, see: Spek (2009). 



Experimental 

Crystal data 

C 26 H 35 N 5 0 2 S 
M, = 481.65 
Monoclinic, P2i/c 
a = 12.0469 (6) A 
b = 20.9213 (10) A 
c = 10.3249 (5) A 
P = 109.851 (6)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r mi „ = 0.952, r maI = 0.984 

Refinement 

R[F 2 > 2a(F 2 )] = 0.061 

wR(F 2 ) = 0.156 

S = 1.11 

5655 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2447.6 (2) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.17 mm~' 
T = 100 K 

0.30 x 0.20 x 0.10 mm 



17138 measured reflections 
5655 independent reflections 
4588 reflections with / > 2a(I) 
R iM = 0.046 



308 parameters 

H-atom parameters constrained 
A/w = 0.92 e A~ 3 
Ap mi „ = -0.40 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C6-H6- ■ 02' 


0.95 


2.48 


3.406 (3) 


166 


C8-H8- ■ 02" 


0.95 


2.46 


3.207 (3) 


135 


Symmetry codes: fi) 


-x+2,y + [,-z- 


h f; (ii) x - 


•r\,-y + \,z + \. 





Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the Deanship of Scientific Research and the 
Research Center of the College of Pharmacy, King Saud 
University, and the University of Malaya for supporting this 
study. 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5418). 
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Ethyl 4-{[3-(adamantan-l-yl)-4-phenyl-5-sulfanylidene-4,5-dihydro-l//-l,2,4-triazol-l- 
yl]methyl}piperazine-l-carboxylate 

E. S. Al-Abdullah, H. H. Asiri, A. A. El-Emam and S. W. Ng 
Comment 

We reported the the synthesis, anti-inflammatory and analgesic properties of 3-(l-adamantyl)-4-substituted-5-mercapto- 
1,2,4-triazole derivatives (El-Emam & Ibrahim, 1991). The triazole ring, which possesses a secondary nitrogen site next to a 
double-bond sulfur, is capable of undergoing a Mannich reaction with an iV-substituted piperazine derivative to yield a new 
class of chemotherapeutic compounds. The C26H35N5O2S molecule (Scheme I, Fig. 1) displays a chair-shaped piperazine 
ring, as well as a planar triazole ring whose phenyl substituent is perpendicular to the mean plane of the five-membered 
ring (dihedral ange 90.0 (1) °). 

Experimental 

5-(l-Adamantyl)-4-phenyl-l,2,4-triazole-3 -thiol was synthesized according to a reported procedure (El-Emam & Ibrahim, 
1991). The compound (2 mmol), ethyl piperazine- 1 -carboxylate (2 mmol) and a 37% formaldehyde solution (0.5 ml) in 
ethanol (8 ml), was heated for 15 minutes. Stirring was continued for 12 h at room temperature. The product was filtered, 
washed with water, dried, and recrystallized from ethanol to yield (80%) of the title compound as colorless crystals, m.p. 
465-467 K. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C-H 0.95 to 1.00 A, (7i S0 (H) 1.2 to 1.5(7 e q(C)] and were in- 
cluded in the refinement in the riding model approximation. 

The crystal studied is a non-merohedral twin. The twin components were separated by using PLATON (Spek, 2009). 
Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of C 2 6H35N 5 0 2 S at the 70% probability level; 
hydrogen atoms are drawn as spheres of arbitrary radius. 



Ethyl 4-{[3-(adamantan-1 -yl)-4-phenyl-5-sulfanylidene-4,5-dihydro-1H- 1,2,4-triazol-1 -yl]methyl}piperazine-1- 
carboxylate 

Crystal data 

C26H35N5O2S F(000) = 1032 
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M r = 481.65 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.0469 (6) A 
6 = 20.9213 (10) A 
c= 10.3249 (5) A 
(3= 109.851 (6)° 

F= 2447.6 (2) A 3 
Z=4 



Z> x = 1.307 Mgm J 
Mo /vet radiation, X = 0.71073 A 
Cell parameters from 5944 reflections 
9 = 2.3-27.5° 

H = 0.17 mm -1 

T= 100 K 

Prism, colorless 

0.30 x 0.20 x 0.10 mm 



Data collection 



Agilent SuperNova Dual 

diffractometer with an Atlas detector 

Radiation source: SuperNova (Mo) X-ray Source 

Mirror 

Detector resolution: 10.4041 pixels mm" 1 
co scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r min = 0.952, r max = 0.984 
17138 measured reflections 



5655 independent reflections 

4588 reflections with I > 20(7) 
R int = 0.046 

©max = 27.6°, 0 m j n — 2.3° 

A = -15— »15 
£ = -27^27 
/ = -10->13 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(7^)] = 0.061 
wR(F 2 ) = 0.156 

S= 1.11 

5655 reflections 
308 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[g 2 (F 0 2 ) + (0.05 597 5 ) 2 + 1.7988P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o-) max = 0.001 



■■ 0.92 e 



1-3 



Ap m i„ = -0.40 e A 



-3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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II- *ITJ 


SI 


1.07961 (6) 


0.35628 (3) 


0.77520 (7) 


0.02400 (17) 


N2 
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Nl 
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N3 
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0.0191 (4) 


N4 


0.85438 (18) 
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0.4214 (2) 
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N5 


0.61492 (19) 


0.24428 (11) 


0.3815 (3) 
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Ol 
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C24 0.0193 (12) 0.0219 (13) 0.0295 (14) -0.0001 (10) 0.0051 (11) 0.0001 (11) 

C25 0.0350 (16) 0.0367 (17) 0.053 (2) -0.0081 (13) 0.0231 (15) 0.0045 (15) 

C26 0.0297 (15) 0.0428 (18) 0.0458 (18) 0.0003 (13) 0.0192 (14) 0.0069 (15) 
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c i o — cy — C 1 8 — C 1 6 


CO T /T\ 

—58.3 (3) 


PI Ml PI p A 

C 1 — JN 1 — C3 — C4 


nn t 
-yU. / (3) 


pn pn pi o pi (r 

c 1 4 — cy — C 1 8 — C 1 0 


co o n\ 
56.5 (3) 


po pi p/l pc 

Co — C3 — C4 — C J 


1.3 (4) 


1 Ml 1 Q TVT/1 

CI — JN 5 — Ciy — JN4 


lino cx\ 
1 1U.6 (j ) 


Ml PI p A PC 

JN 1 — C3 — C4 — C j 


1 *7n £ /">\ 

—i /y.o (Z) 


"\TT XTT P 1 n XT A 

JN2 — JN3 — Ciy — JN4 


on T /T\ 

—80.2 (i) 


pi p y| pc p/: 

C3 — C4 — C j — Co 


-0.2 (4) 


PTT XT A Pin XTT 

C2 5 — JN 4 — C 1 y — JN i 


n 1 /; pt \ 
— /1.0 (i) 


P/l PC P£ P*7 

C4 — C J — Co — C / 


f\ £L { A\ 

-U.0 (4) 


PTn XT A Pin XTT 

C2U — JN 4 — C 1 y — JN 3 


i /;t 1 pt\ 
16 /.I (2) 


PC P£ P*7 PO 

CD — Co — C / — Co 


0.2 (4) 


pin xt a PTn pt 1 
C 1 y — JN 4 — C2U — C2 1 


1 T/C /I PT\ 

— 1 /0.4 (2) 


P/1 PQ po p-7 

C4 — C3 — Co — C / 


1 1 (A \ 

-1.7 (4) 


PTT XT A PTn PT 1 

C23 — JN 4 — C2U — C2 1 


/:n n pt\ 
OU.y (i) 


M1 PT PO P*7 

JN 1 — C3 — C8 — C7 


1 *7n t /t\ 

179.2 (2) 


PT/1 XTC PT 1 PTA 

C24 — JN 5 — C2 1 — C20 


-117.4 (3) 


C6— C7— C8— C3 


0.9 (4) 


C22— N5— C21— C20 


55.1 (3) 


N2— C2— C9— CIO 


141.9 (2) 


N4— C20— C21— N5 


-58.0 (3) 


Nl— C2— C9— CIO 


-42.6 (3) 


C24— N5— C22— C23 


118.9 (3) 


N2— C2— C9— C14 


21.5 (3) 


C21— N5— C22— C23 


-52.9 (3) 


Nl— C2— C9— C14 


-163.0 (2) 


C19— N4— C23— C22 


-179.4(2) 
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pt pn n o 
IN Z — CZ — CV — C 1 8 


n/: n n\ 
-yb.y (3) 


C2U — JN4 — C23 — C2Z 


— 3V.3 (3) 


\n pt pn pin 

jn i — cz — cy — c i s 


/8.6 (3) 


"\TC pt> ni M/1 

IN 5 — C2Z — C23 — JN4 


M.Z (3) 


pt rn nn rn 
cz — cy — C 1 0 — C 1 1 


1 "7n m / 1 n\ 

-i /y.yz (iy) 


ptc pi ni p.^ 
C25 — U 1 — C24 U2 


7.5 (4) 


pi i pn nn /iii 

c 1 4 — cy — c i o — c i i 


cn n /ti 

-sy.o (2) 


PTC P.1 PT/1 TvTC 

C25 — 0 1 — C24 — IN 5 


-173.4 (2) 


ci8— cy— cio— en 


58.6 (2) 


C22— N5— C24— 02 


-169.5 (3) 


cy— cio— en— ci2 


60.4 (2) 


C21— N5— C24— 02 


1-9 (4) 


cy— cio— en— ci5 


-60.2 (3) 


C22— N5— C24— Ol 


11.4 (4) 


C15— Cll— C12— C13 


60.6 (3) 


C21— N5— C24— Ol 


-177.2(2) 


CIO— Cll— C12— C13 


-sy.y (3) 


C24— Ol— C25— C26 


-171.0(2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C6— H6-02 i 0.y5 2.48 3.406 (3) 166 

C8— HS-CM" 0.y5 2.46 3.207 (3) 135 
Symmetry codes: (i) -x+2, y+l/2, -z+3/2; (ii) x+l, -y+l/2, z+1/2. 
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